Stark full widths at half maximum (FWHM) for ten multiplets of doubly charged potassium ion (K III), and 35 multiplets of triply charged calcium ion (Ca IV) have been calculated for electron density of 10 17 cm −3 by using the symplified modified semiempirical (SMSE) method. The calculations were performed for temperatures from 5 000 K to 80 000 K, for K III and for temperatures from 10 000 K to 160 000 K for Ca IV, for broadening by collisions with electrons. The results obtained here will be implemented in the STARK-B database which is a memeber of Virtual atomic and molecular data center (VAMDC).
INTRODUCTION
Data on Stark broadening, or broadening of spectral lines by collisions with charged particles due to Stark effect in a fluctuating electric microfield are needed in many research fields in astrophysics, for laboratory plasma diagnostics, for design of lasers and investigations of laser produced plasma, in inertial fusion research as well as for different technologies which use plasmas, like light industry, and cutting, welding and melting metals using lasers.
Line broadening data for as much as possible larger number of spectral lines is needed because we do not know a priori the chemical composition of a stellar atmosphere. Stark broadening research of the lines of trace elements is also needed because with the development of space astronomy, instruments like Goddhard High Resolution Spectrograph (GHRS) on Hubble Space Telescope, produce spectral line profiles with unpreceded resolution and accuracy and with modern computers all calculations become more and more easier.
K III and Ca IV lnes are the two successive members of the Chlorine isoelectronic sequence. Fritzsche et al. (2006) underline the importance of atomic data for them in fusion research as well as for estimating the energy loss through impurity ions. Stark broadening data for their spectral lines are needed for laboratory plasma diagnostics, in astophysics, for fusion plasma research and in plasma physics.
Since there is no neither experimental nor theoetical data for Stark broadening of K III and Ca IV spectral lines, here are calculated Stark full widths at half maximum (FWHM) for 10 multiplets of K III, and 35 of Ca IV by using the simplified modified semiempirical method (Dimitrijević & Konjević, 1987) , since a sufficiently complete set of atomic data, needed for a more sophysticated calculation does not exist.
The obtained results will be included in the STARK-B (Sahal-Bréchot et al., 2015 , 2018 , a database for Stark widths and shifts of spectral lines broadened by collisions with charged particles.
SYMPLIFIED MSE FORMULA
When there is no data for more sophysticated theoretical methods, or when data for a lot of spectral lines are needed, what is the case especially in astrophysics e.g. for model atmosphere or radiative transfer calculations, might be very useful the simplified modified semiempirical formula (Dimitrijević & Konjević, 1987) for Stark widths of isolated, singly, and multiply charged ion lines. This formula may be used in the case when the nearest atomic energy level ( j = i or f ), having an allowed dipol transition from or to the initial (i) or final ( f ) energy level of the considered spectral line, is far enough, so that the condition x jj = E/|E j − E j | ≤ 2 is satisfied. Than, full width at half maximum is given as (Dimitrijević & Konjević, 1987) :
In the upper equation, N and T are the electron density and temperature, E = 3kT/2 is the energy of perturbing electron, Z − 1 is the ionic charge, n the effective principal quantum number and λ is the transition wavelength.
RESULTS AND DISCUSSION
By using the symplified modified semiempirical (SMSE) method (Dimitrijević & Konjević, 1987) , Stark full widths at half Corresponding author: mdimitrijevic@aob.rs and for temperatures from 5 000 K to 80 000 K in the case of K III while for Ca IV the chosen temperature range was from 10 000 K to 160 000 K. Calculations were performed for broadening of spectral lines by collisions with electrons. Energy levels and ionization energies needed for the corresponding calculations have been taken from Sugar & Corlis (1985) ; Sansonetti (2008) ; Kramida et al. (2018) in the case of K III and from Sugar & Corlis (1985) ; Kramida et al. (2018) in the case of Ca IV. The data for energy levels are incomplete for any more sophysticated calculation but using them, SMSE method, who needs less atomic data, can be applied.
PHYSICS
The results of our calculations of Stark widths for K III spectral lines are shown in Table 1 and for Ca IV in Table 2 . The extrapolation to lower perturber densities is linear while for higher extrapolation is linear to densities where the influence of Debye screening is negligible or reasonably small. The wavelengths presented in Tables 1 and 2 are the calculated ones from the averaged energy levels for multiplet so that they differ from the observed ones. In the last column is shown the quantity 3kT/2∆E, which represents the ratio of the average energy of free electrons, E = 3kT/2, and the energy difference between the initial or final and the closest perturbing level,and is taken the larger of such values for initialand final level. 
This ratio is the validity condition for the used method. If 3kT/2∆E = 1, it is the threshold for the corresponding inelastic transition. If it is lower than one, elastic collisions are dominant and it is so called low temperature limit, and the applied method is completely convenient and valid. If it is larger than one the inelas-tic collisions start to play more and more important role with its increase and the method underestimates the real value. However, since the Stark width decrease monotonically with the increase of temperature, if we look at the value of Stark width at lower temperatures, where the condition given by Eq. (2) is satisfied, and the obtained value for the needed temperature, the right value is between these limits, so that we have a rough estimate for it.
The Stark widths obtained here, enable to check the similarities of these line broadning parameters within a supermultiplet and transition array. If such similarities exist, they could be used for derrivation of missing values, on the basis of the known ones. Namely, Wiese & Konjević (1982) found that Stark line widths in angular frequency units in a supermultiplet usually agree within about 30 per cent and within a transition array within about 40 per cent. We will check this for K III, belonging to the chlorine isoelectronic sequence, for the supermltiplet 4s
. In order to do so we should transform the Stark widths expressed in Å-units to the widths in angular frequency units, what can be done by the following formula:
where c is the speed of light. The values in Å and in s −1 are presented in Table 3 . We can see that for values in Å the highest value in supermultiplet is 52% higher from the lowest and in transition array 61%, but this is because of the influence of wavelength. In s −1 units, when the width is liberated from this influence, the maximal value in both supermultiplet and transition array is only 11% larger from the smaller one what is well within the limits found by Wiese & Konjević (1982) .
The Stark widths obtained here for K III and Ca IV spectral lines will be included in the STARK-B database (Sahal-Bréchot et al., 2015 , 2018 , one of the databases which enter also in the european Virtual Atomic and Molecular Data Center -VAMDC (Dubernet et al., 2010; Rixon et al., 2011; Dubernet et al., 2016) , which can be found on the web site http://portal.vamdc.org/.
CONCLUSION
By using the SMSE method we have calculated Stark widths for 10 K III and 35 Ca IV multiplets as a function of temperature. The presented widths are also used to check how similar they are within a supermultiplet and transition array. These data will be implemented in STARK-B database. Since other experimental or theoretical data for these ions do not exist it is not possible to make a comparison with other results. The data obtained in this work may be of interest for stellar physics, plasma diagnostics and inertial fusion reearch.
